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The present invention relates to carburetors for inter 
nal combustion engines which comprise the following ele 
ments disposed, in an induction pipe, one behind the other 
in a direction opposed to that in which air is flowing 
through said pipe, to wit, a main throttle valve operated 
by the driver, a venturi into which is fed a main jet of 
fuel fed from a constant level chamber and an auxiliary 
throttle valve, or choke valve, adapted to be closed only 
when the engine is cold to increase the Suction on said 
jet and consequently the flow rate thereof. The invention 
is more especially but not exclusively concerned with 
carburetors of the kind in question (called "primary 
carburetors') which, in normal running conditions, work 
in parallel with carburetors of similar structure (called 
"secondary carburetors') but which do not include an 
auxiliary throttle valve, the whole forming a compound 
carburetor device, the primary carburetor working alone 
when the engine is being started, with an output limited 
by the characteristics of its individual main jet system. 
Such carburetors have already been provided with en 

richment devices comprising a fuel circuit starting from 
the constant level chamber and opening into the induction 
pipe through an orifice (hereinafter called injection ori 
fice) located upstream of the main jet system. Such en 
richment devices increase the amount of fuel fed to the 
induction pipe by introduction of a metered supplemen 
tary fuel amount for high speeds, that is to say when the 
suction at the injection orifice (possibly weakened by the 
introduction of air) exceeds a value corresponding to the 
height of fuel between the constant level and said ori 
fice. 
Up to now, said injection orifice was located upstream 

of the auxiliary throttle valve or choke valve. As a matter 
of fact, if it were located downstream of said choke valve, 
the injection orifice would supply fuel not only at high 
Speeds of the engine, which is desirable, but also, and 
irrespective of the engine speed, as long as the choke 
valve is not sufficiently open, due to the high suction that 
would be exerted on this orifice by an at least partial 
closing of said choke valve. This would result, when the 
engine is starting from cold, in an undesirable enrichment 
which might be detrimental to the good operation of the 
engine and would anyway involve an unnecessary con 
sumption of fuel. - 

However, it has been found that it was desirable to 
increase the flow rate of fuel not only for high speeds, 
but also when the engine is starting from cold, especially 
in the case of the above mentioned compound carburetor 
devices. . 
The object of the present invention is to provide a 

carburetor including an enrichment device better adapted 
to meet the requirements of practice than those used at 
the present time. 
For this purpose, the carburator according to the pres 

ent invention, which includes an enrichment device com 
prising of fuel circuit starting from the constant level 
chamber and opening into the induction pipe through an 
injection orifice located upstream of the main jet of fuel, 
is characterized by the fact that said fuel injection ori 
fice is located downstream of the auxiliary throttle valve, 
or choke valve, at least when the latter is closed, and by 
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the fact that there is disposed, in said fuel circuit, an 
automatic closing device responsive to the suction exist 
ing in the induction pipe downstream of the main throttle 
valve, said automatic closing device being adapted to op 
erate when said suction is greater, in absolute value, than 
a given limit and, consequently, to make the enrichment 
device inoperative when the engine is running under re 
duced load. 
A preferred embodiment of the present invention will 

be hereinafter described with reference to the appended 
drawings, given merely by way of example, and in which: 

FIG. 1 is a vertical sectional view of a carburetor made 
according to the present invention, in the position where 
the enrichment device is operative; 

FIG. 2 is a partial view of the same carburetor in the 
position corresponding to the stopping of the enrichment 
device; 

FIG. 3 shows a modification of a detail of the device 
of FIGS. 1 and 2 and 

FIG. 4 shows a modification of other details of the 
carburetor of FIG. 1. 
The carburetor of FIGS. 1 to 3 is of the down-draft 

type. It comprises, one behind the other in a direction op 
posed to that in which air is flowing through pipe 1, the 
following elements, to wit: 
A main throttle valve 2 actuated by the driver; 
A main venturi 3 into which opens a fuel jet device 

fed from a constant level chamber 4; and 
An auxiliary throttle valve or choke valve 5 adapted 

to be closed only when the engine is cold. 
Throttle valve 2 is shown in the form of a butterfly 

valve secured on a spindle 6 and actuated through a lever 
(not shown) fixed on said spindle 6. The main fuel jet 
device comprises a secondary, or boost, venturi 7, a con 
duit 8 and a well 9 which communicates at its bottom 
end with chamber 4, through a calibrated orifice 10, and 
at its upper end with the main air intake 11, through a 
calibrated orifice 12. A perforated tube 13 extends into 
well 9 to form a homogeneous mixture of the fuel and the 
air drawn through orifices 10 and 12 respectively. Cham 
ber 4 contains a float 14a controlling a fuel inlet valve 
14 and it is vented through a tube 15 from the air intake 
11, which is preferably fitted with an air filter (not 
shown). Choke valve 5, which is located in said air in 
take 11, is eccentrically mounted on a spindle 16. This 
choke valve 5 is actuated through means, either manual 
or automatic, for closing it more and more as the engine 
is colder. For instance, as shown, this choke valve 5 is 
controlled through a lever operated by the driver. 
The carburetor shown by the drawings, is branched on 

the intake pipe of the engine, possibly in shunt with a 
Secondary carburetor, as above stated. 
The carburetor according to the invention is provided 

with a fuel enrichment device comprising a fuel circuit 
starting from constant level chamber 4 and opening into 
the air intake 11 of induction pipe 1 through an injection 
orifice 17 located upstream of the main fuel conduit 8. 
Said fuel circuit essentially comprises two successive con 
duits 18 and 19, with calibrated metering orifice 20 at 
the outlet of conduit 18. 
Now, according to the present invention, injection 

orifice 17 is located downstream of choke valves and 
there is provided in circuit 18, 19, an automatic stopping 
device responsive to the suction existing in induction pipe 
1 downstream of main throttle valve 2 (at least when 
this last mentioned valve is closed) this automatic stop 
ping device being adapted to become operative when said 
Suction is greater (in absolute value) than a predeter 
mined limit. This stopping device consists, in the embodi 
ment illustrated by the drawings, of a valve 21 cooperat 
ing with a seat 22 and controlled by a diaphragm 23 
Subjected to said suction. This diaphragm 23 forms a 
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partition between two chambers 24 and 25. The first 
chamber 24 is connected, in an intermittent manner, with 
conduit 18 through seat 22 and, in a permanent manner, 
with conduit 19. The second chamber 25 is connected 
through a conduit 26 with a point of induction pipe 1 
located downstream of the main throttle valve 2 (at least 

4. 
When the suction acting upon orifice 17 produces in 

conduit 19 a resultant suction corresponding, in height 
of fuel, to the level difference H, orifice 17 starts deliver 

when said valve is closed) and it contains a spring 27 
urging valve 21 away from its seat 22. 

In order to reduce the suction transmitted through 
orifice 17 to the enrichment circuit 18, 19, there is pro 
vided a bleed conduit 28 or 28a of small cross section 
opening into fuel conduit 19, and starting from the air. 
intake 11. As shown by FIGS. 1 and 2, the inlet end of 
conduit 28 is located always downstream of choke valve 5. 

However, in some other cases, it may be of interest, 
as shown by FIG. 3, to have the inlet end of conduit 28a 
located in such manner that it passes from the down 
stream side to the upstream side of choke valve .5 when 
the latter is brought into the closed position illustrated 
by said FIG. 3. 

This carburetor works as follows: - 
When the engine is cold and at rest, the parts occupy 

the positions illustrated by FIG. 1 and more particularly 
those illustrated in dot-and-dash lines for throttle valves 
2 and 5. Choke valve 5 is kept closed against the action 
of resilient means (not shown) and the main throttle 
valve 2 is partly open (accelerated "idling conditions'). 
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Valve 21 is kept away from its seat 22 by spring 27 so 
that conduit 19 is in communication with conduit 18. 

If now the engine is started, the strong suction cor 
responding to the closed position of choke valve 5 causes 
fuel to spout not only from the conduit 8 of the main 
jet system but also through injection orifice 17 and, pos 
sibly, through conduit 28 (FIGS. 1 and 2). If the cali 
brated metering orifice 10 is insufficient to ensure by it 
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self the flow of fuel suitable for starting, orifice 17 and, .. 
possibly, conduit 28 ensure the necessary supplementary 
flow rate. According to the modification of FIG. 3, which 
corresponds to the case where the sum of the flow rates 
through orifices 10 and 17 would be execessive, the air 
sucked in through conduit 28a reduces the suction acting 
in circuit 18, 19 and consequently the flow rate enter 
ing induction pipe 1 through orifice 17. 
As soon as the engine in the cold state is started, th 

elements of the carburetor come into the positions of 
FIG. 2. Choke valve 5 opens slightly, in such manner 
as to reduce the suction existing in venturi 3 and conse 
quently the flow rate of fuel through conduit 8. At the 
same time, as the suction existing downstream of the 
main throttle valve has increased, diaphragm 23 is moved 
toward the right against the action of spring 27, whereby 
valve 21 is applied upon its seat 22 in closing position. 
Therefore there is no unnecessary enrichment through 
orifice 17 and everything takes place as if this orifice 
were located upstream of choke valve 5. In order to ob 
tain this result, it suffices to give spring 27 a strength such 
that it yields for a suction approximately 200 g/cm. 
(which constitutes the above mentioned limit) in cham 
ber 25. - 
When the engine is warm, choke valve 5 opens fully, as 

shown in solid lines in FIG. 1. 
For high speeds of rotation of the engine and in the 

vicinity of the maximum power, the enrichment device 
then acts to modify the shape of the "full load” curve 
by enriching in fuel the air fuel mixture sucked in by 
the engine in the following manner. 
The fuel level, which is normally in conduit 19 and 

in chamber 24 at the same level N as in constant level 
chamber 4, is subjected to a suction acting upon orifice 
17 and which may be slightly reduced by the provision of 
conduit 28. - 

This suction which, due to the position of orifice 17, 
is a dynamic suction, increases with the air flow rate 
and is anyway greater than that exerted at the inlet of 
tube 15 which has its orifice turned toward the air inlet. 
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ing a fuel supplement producing an enrichment of the 
mixture that is sucked in. On the contrary, with reduced 
loads, where this enrichment is not necessary, the suc 
tion in conduit 26 closes valve 21 and prevents any pos 
siblity of delivery of fuel through orifice 17. 

Generally (in the absence of conduit 28 or 28a), the 
height H corresponds to a suction existing for about 3000 
revolutions per minute on the full load curve of the 
engine. Therefore, from 3000 revolutions per minute and 
for higher speeds, orifice 17 delivers fuel whereas, for 
lower speeds (and with the choke valve open) it does 
not deliver any fuel. - 

It is in the case where it is desired to have fuel deliv 
ered through orifice 17 for a speed higher than 3000 rev 
olutions per minute (that is to say for a suction higher 
than that corresponding to height H) that conduit 28 
or 28a is provide. By a suitable choice of the ratio at the 
respective sections of this conduit 28 or 28a and of orifice 
17, it is possible to determine any desired value (higher 
than that corresponding to height H) of the suction at 
the level of this orifice for which fuel starts spouting 
therefrom. 
- To sum up, the enrichment device is brought into play 
not only at high speeds of the engine, but also when it 
is started from cold. 
Of course, the invention is applicable to carburetors 

other than a down-draft one. For instance, FIG. 4 illus 
trates a carburetor of another kind where the elements 
playing the same part as those of FIG. 1 are designated 
by the same reference numerals. Attention is called to 
the fact that in FIG. 4 the boost venturi 7 of FIG. 1 does . 
not exist. Orifice 17 must be located at a height H above .. 
level N. - 

In a general manner, while the above description dis 
closes what is deemed to be a practical and efficient em 
bodiment of the present invention, said invention is not 
limited thereto as there might be changes made in the 
arrangement, disposition and form of the parts without 
departing from the principle of the invention as compre 
hended within the scope of the appended claims. 
What I claim is: - - 
1. For use in connection with an internal combustion . . 

engine, a carburetor which comprises, in combination, 
an induction pipe, 
a main throttle valve to be controlled by the driver, lo 

cated in said induction pipe, 
a venturi located in said main pipe upstream of said 

main throttle valve, 
a fuel constant level chamber mounted in fixed posi 

tion with respect to said induction pipe, 
means for feeding a jet of fuel from said constant level 
chamber into said venturi, 

a choke valve located in said main pipe upstream of 
said venturi adapted to be closed more and more 
as the engine is colder, and . 

- a device for enriching in fuel the air and fuel mixture 
supplied by said carburetor, said device including, 

a fuel injection orifice opening into said induction pipe 
upstream of the output therein of said means for 
feeding a jet of fuel and downstream of said choke 
valve in the closed position thereof, 

a fuel circuit extending from said fuel constant level 
chamber to said fuel injection orifice, 

fuel stopping means in said fuel circuit responsive to 
the suction existing in said induction pipe down 
stream of said main throttle valve, said stopping 
means including means to cut off the fuel flow. 
through said fuel circuit when said suction is greater, 
in absolute value, than a given limit, and 

conduit means extending between said fuel circuit and 
the portion of said induction pipe immediately down 
stream of said choke valve. 
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2. A carburetor according to claim 1 wherein said 
fuel stopping means include 

a valve seat in said fuel circuit, 
a valve adapted to cooperate with said valve seat to 

open or close it, 
means forming a chamber in communication with said 

induction pipe in a portion thereof downstream of 
said main throttle valve, 

means forming a chamber in communication with said 
fuel circuit, 

a flexible diaphragm forming a separation between said 
two last mentioned chambers, 

said flexible diaphragm being operatively connected 
with said last mentioned valve, and 

spring means interposed between said diaphragm and 
one of said two last mentioned means for urging 
said valve away from its seat. 

3. For use in connection with an internal combustion 
engine, a carburetor which comprises, in combination, 

an induction pipe, 
a main throttle valve to be controlled by the driver, 

located in said induction pipe, 
a venturi located in said main pipe upstream of said 

main throttle valve, 
a fuel constant level chamber mounted in fixed position 

with respect to said induction pipe, 
means for feeding a jet of fuel from said constant level 
chamber into said venturi, 

a choke valve located in said main pipe upstream of 
said venturi adapted to be closed more and more 
as the engine is colder, and 

a device for enriching in fuel the air and fuel mixture 
supplied by said carburetor, said device including, 

a fuel injection orifice opening into said induction pipe 
upstream of the output therein of said means for 
feeding a jet of fuel and downstream of said choke 
valve in the closed position thereof, 

a fuel circuit extending from said fuel constant level 
chamber to said fuel injection orifice, 
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fuel stopping means in said fuel circuit responsive 

to the suction existing in said induction pipe down 
stream of said main throttle valve, said stopping 
means including means to cut off the fuel flow 
through said fuel circuit when said suction is greater, 
in absolute value, than a given limit, and 

conduit means extending between said fuel circuit and 
'a point of said induction pipe located downstream 
of said choke valve when the latter is open and 
upstream of said choke valve when the latter is 
closed. 

4. A carburetor according to claim 3 wherein said fuel 
stopping means include: 
a valve seat in said fuel circuit, 
a valve adapted to cooperate with said valve seat to 

open or close it, 
means forming a chamber in communication with said 

induction pipe in a portion thereof downstream of 
said main throttle valve, 

means forming a chamber in communication with said 
fuel circuit, 

a flexible diaphragm forming a separation between said 
two last mentioned chambers, 

said flexible diaphragm being operatively connected 
with said last mentioned valve, and 

spring means interposed between said diaphragm and 
one of said two last mentioned means for urging 
said valve away from its seat. 
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